Sundial: Enabling HigRenetration Solar PV with
Integrated Energy Storage and Demand Management
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The Right Combination: Solar, Storage, and Demand Response
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SunDialProject Team

SunShot: Enabling solar
energy storage solutions
to build a more reliable grid

energy.gov/sunshot
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Project Goals

Net Load, Sunny Spring Day i w/Energy Storage & Load Shift
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Enable coordinated Control of Solar + ESS
+ Flexible Building Loadklse building

load shaping and energy storage to
support distribution networks with high
penetration of solar

Support local distribution grids +
wholesale marketsTest technologies and
business models that can facilitate
exchange of loaghaping services within
local distribution grids

ReatWorld ExperienceField

demonstration on the National Grid
distribution system with a portfolio of C&l
Customers, derive lessons learned through
realworld deployment

Show that coordinated control of DERs can
effectively increase ESS size byyQ% while
optimizing portfolio load shape
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System Architecture

ISO DATA, USER COMMANDS
FACILITY LOAD AGGREGATION & MANAGEMENT ENGINE (FLA

WEATHER FORECAST
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Selected Load Profile

Global Scheduler

Load Shift Profiles
Vendor agnostic, opesource tool for the R
OZ2y uNZRf{ 2F a{ 2t N b |- £ f -
Generate predictions about future facility e Sew Battery
loads and PV generation 0k System Dispatch

Generate optimal dispatch schedules for

"

DERs to satisfy strategic objectives | . ESqState
. : . : Demand Forecast v
Provide dispatch instructions to DERS to :
simultaneously address shetgrm | —
intermittency + longterm objectives | Control

Signals

Charge and Discharge Energy Storage Solar Forecast
Initiate loadmanagement events
Modify PV system set points.

. . . . Policy Configuration
Realtime data capture and visualization

Objectives (e.qg., tariffs)

1-sec data resolution . | - Parameters (Prices,
Remotely configurable : thresholds, etc.)
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Solar + Storage Plant in Shirley, MA
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Facility Load Management

Facility Load Managed| Magnitude

Drag conveyors 90kWh/hfor ~ Runs 5 hours on weekday = iug oo
Food five hours between 7AM and 7PM
Processing Default ~9AM2PM

Electric Forklift 67kWhovera EV use ~2PM to midnight
Charging four-hour Default charging midnight
event: to 4AM
24,19, 12, 12 Mustcomplete 4hour
charge by 2PM
Packaged Varies, Magnitudes and durations
rooftop unit AC maximum vary with T, during
(Tonesed £3°F  ~35kW summer vs. school year

Food

Production
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Frequency of Calls Orderof 5-20 times/year Majority of days/year

Key Goal Load shedding Loadsinking and shedding tog¢rease PV
and load coincidence

Duration of LM 1 to 4 hours Upto 8 hours/day

Most Needed Usually summer or wintgoeak Shoulder SeasorgsSolarsurplus

Summer and New England WintePeak

Develop of new algorithms for load sinking over extended periods of time
Automated load management essential

Millions of potential load profiles due to temporal path dependence of load manageqwmedd techniques
to simplify assessment

Existing standards (e.@penADIRdoes not readily accommodate communication of potential load profiles
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Pilot Demonstration Overview

18-month deployment on National Grid Peak Minimization + Energy Cost Optimizatio
distribution system, ~6 months offline due Mitigate Reverse Power Elow
to switchgear failure at the solar site. + A NI dzt t F LSNI t £k

AN y
ac¢l OuAOI f ¢ )fR O({uNJ udS[EI,ZZ\IOlg Rfé‘lal‘ﬁ)}"é)g 2+ 59
_ Tactical: Shorterm intermittency of solar

production (e.g., due to passing clouds) Gt 24 SN CANNA y3e

with ESS

Strategic: dispatch ESS + Loads to meet
userdefined objectives for different use
cases

Varied use cases throughout the pilot

SOLAR ENERGY =%
© Fraunhofer USA 2018 TEGHNOLOGIES OFFIcE % Fraunhofer

U.S. Department Of En
USA



Examplec Peak Shaving + Energy Arbitrage
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Examplec Peak Shaving + Energy Arbitrage
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Examplec Peak Shaving + Energy Arbitrage
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Exampleg Peak Shaving + Energy Cost Optimization
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Example- Peak Load Shaving + Energy Cost Optimization

/ 16% reduction in peak

Load (kW)
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